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Backgroun

Solid phase peptide synthesis was introduced in 1963 with the
intent to overcome many of the intermediate purification problems
associated with solution peptide synthesis. Stewart, et al., Solid Phase
Peptide Synthesis (Pierce Chemical Co., 2d ed., 1984). During solid
phase synthesis, amino acids are assembled (i.e., coupled) into a peptide
of any desired sequence while one end of the chain (i.e., the C-terminus)
is anchored to an insoluble support. Once the desired sequence has been
linked together on the support, the peptide is then deblocked (i.e.,
cleaved) from the support. The two standard protecting groups for o-
amino functions of the coupled amino acids are Boc, which is removed
by treatment with a strong acid, and Fmoc, which is removed with a
base. The present invention relates to a convenient method of
manufacturing peptides using a combination of both of these o-amino
protecting groups in a single synthesis on inexpensive chloromethylated

polystyrene resin.



In designing a synthesis of a peptide by the solid

phase nethod wusing either of the above nentioned
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reactive "side groups” of the constituent am no acids

be protected from unwanted cherm cal reactions
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removal by the mild acid reagent used to deprotect the Boc group at

every cycle. In practice, these side chain protecting groups for the Boc
o-amino protection scheme are generally removed by anhydrous HF
after the peptide chain has been assembled. Therefore, in practice, the
20 side chain protecting groups commonly used with the Fmoc o~amino
protection are not stable under the conditions used for Boc o-amino
deprotection and the two types of o-amino protection schemes are not
mixed in the assembly of a peptide chain by solid phase peptide
synthesis. In addition, while the least expensive polymeric resin used in
25  peptide synthesis, chloromethylated polystyrene or “Merrifield resin”, is

widely used with Boc protected amino acids, the literature suggests it is



3 unsuitable for use with Fnoc protection on the
a-amno group due to its lability in basic

woaoditb2ons. (see Stewart, et al., Solid PhasePBepEi00®8000080
Synthesis (Pierce Chem cal Co., 2d ed., 1984). The
present invention is directed3o a method for nixed
usage of both Boc and Fnoc am no acids 5 on
“"Merrifield resin" during solid phase synthesis of
certaipn peptides. _Lanreotide(r) is an anal og of .
sotsudable forawse vathcHevee proteatipnian thy evamine giowe due to its
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di
mel anoma. 20 U.S. Patent No. 5,504,069 discloses the

use of s eRatede(Np. ¥o853,8hi Bisclomest 4ed aslagheTadradotide®, a
growh of a solid tunor. U. S. Application No.

10 08 nacthodd fof ithekligayt 13ndlaomethod cfars ashibiting ube sécretion of
Lanreotide(r) for decreasing body weight. US. .
Apgrowih hennmane, dssgba, gugagon endancreatia e8derine secretion.

di scl oses the 25 use of Lanreotide(r) for treatin

i nsul i n U.&si Betgnt Nand, By h8deneisclosgssthepasenef lenteotide® of

5,688,418 discl gses the use of Lanreotide(r) for
reating restenosis.

U.S. Patent No. 5,411,943 discloses the use of Lanreotide® for
15 treating hepatoma.
U.S. Patent No. 5,073,541 discloses the use of Lanreotide® for
treating lung cancer.
U.S. Application No. 08/089,410 filed July 9, 1993 discloses the
use of Lanreotide® for treating melanoma.
20 U.S. Patent No. 5,504,069 discloses the use of Lanreotide® for
inhibiting the accelerated growth of a solid tumor.
U.S. Application No. 08/854,941 filed May 13, 1997, discloses the
use of Lanreotide® for decreasing body weight.
U.S. Application No. 08/854,943 filed May 13, 1997, discloses the
25  use of Lanreotide® for treating insulin resistance and Syndrome X.
U.S. Patent No. 5,688,418 discloses the use of Lanreotide® for

prolonging the survival of pancreatic cells.



prol ongi ng the survival of pancreatic cells. WO

2008/ 062391 PCT/ 1 E2007/ 000080 4 PCT Application No.
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treating fibrosis. US. Application No. 08/855, 311

filed May 13, 1997, discloses the use of

Lanreotide(r) for treating hyperlipidema. 5 U S.

Application No. 08/440,061 filed May 12, 1995,
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wherei n said nethod conprisesS the “steps of (a)
attachi I]bSaAp'oplictatiim No».208/8502H $ided MayPRAI9T, &fiséloses the
through an 20 ester bond to forma
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al cohol Thel contentopfithe fof¢egaingapatentsaand patetoapplcations are
cesiumsalt of the first amno acid, (ii) obtaining a
10 soﬂmpoﬁt@@%ﬁégﬂthéﬁ qregee.t he first amno acid,
(ii1) reacting the solid support resin with the
cesiumsalt of the first amno acid in a 25 dry pol ar
apDis¢losard yEMvéiftidipr m a first-coupl ed product;
wherelin the first amno acid corresponds to the
C-terminal am no

This invention features a method for preparing a peptide
comprising three or more amino acid residues having an N-terminal

15 amino acid, a next to last amino acid adjacent to the N-terminal amino
acid and a C-terminal amino acid, wherein said method comprises the

steps of:

(a) attaching a first amino acid to a solid support resin through an
20 ester bond to form a first-coupled-product, which comprises (i) reacting
an aqueous solution of cesium carbonate with an alcohol solution of the
first amino acid to form a cesium salt of the first amino acid, (ii)
obtaining a solvent free cesium salt of the first amino acid, (iii) reacting
the solid support resin with the cesium salt of the first amino acid in a

25  dry polar aprotic solvent to form a first-coupled product;
wherein the first amino acid corresponds to the C-terminal amino

acid of the peptide, the first amino acid’s non-side chain amino



acid of the peptide, the first am no acid' s non-side

chain am no WO 2008/ 062391 PCT/ 1 E2007/ 000080 5 group
woO0dsloezieed by a Boc and the first am no acid H@0ESE2001/000080

have a side chain functionality requiring protection,

and the solid support resin isa chloronethylated

pol ystyrene resin; 5 (b) deblocking the Boc fromthe

first-coupl ed-product with an acid to forma

first-debl ocked- coupl ed-product;. (c) optionall

coupl i rﬁjogpriéjﬁosﬁﬁa &y &pq 611&(1 e fdrstsanuemaméd@es not have a
coupl ed- product ,. whj.ch conprises reacting the ]

nexlto - arﬁlﬁ% _cg.gpa fwlpﬁmpﬂéty uiring protectlgn, and the solid support
first-debl ockedr £oupl ed-product i.n an organi c sol vent

conpr i §|eﬁ]§1’§%8%fqr8§1%gﬁ ¢ goﬁ%s&meqeg ‘orm a

next - bl ocked- coupl ed- product, wherein the

next - am no-aci d has a non-side chain am no group
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side c unctionalitie e profecting groups that
are stable to acid and base reagents used to debl ock
Boc and Fnoc, respectively; (d) debl ocking the Boc

f rom t h€cyeptiobativkeduplnp! £ dert-aaiinb-aci@ tohilieh first-deblocked-

conpri ses reacting the next-bl ocked-coupl ed- product
wi chuplehpreduct, twhighedadnprises reacting the next-amino-acid with the
next - debl ocked- coupl ed- product; (e) optionally o

10 r e past-delgloskedscqupledmroduyt macm oyrghnid solivent asorprising a
+ 1)- ngxt - debl ocked- coupl ed-Eroduct where X is the
nuRBRtder coppling) reagenycie rapet Rt ingat-bloeked-soppledyproduct,

a next-am.no-acid t.o the first-deblocked-coupled WO
>o88seuLthe p@#—pgg@@ﬁ@éd@p@oa gon-side chain arggno group blocked

by Boc and if the next-amino-acid has one or more side chain
functionalities then the side chain functionalities do not require
15 protection or the side chain functionalities have protecting groups that
are stable to acid and base reagents used to deblock Boc and Fmoc,

respectively;

(d) deblocking the Boc from the next-blocked-coupled-product
20  which comprises reacting the next-blocked-coupled-product with a an

acid to yield a next-deblocked-coupled-product;
(e) optionally repeating steps (c) and (d), each cycle forming an (X
+ 1)-next-deblocked-coupled-product where X is the number of desired

25  cycle repetitions;

() coupling a next-amino-acid to the first-deblocked-coupled-



product from (b), or optionally to the (X +
1) - next - debl ocked- coupl ed- product from (e), which

WwOoQoBrics®s reacting the next-ami no-acid with 8araeE2007/000080
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first-debl ocked-coupl ed- product _ or said (X +

1) - next - debl ocked- coupled-prodhct in an organic

sol vent conprising a peptide coupling 5 reagent to
form a next - bl ocked- coupl ed- product, wherein the next-
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conpris reacting the Nntermnal amno acid with the

10 ( xaze § 1q basprengends voed e deplasdufmacy an  organi ¢

15

20

25

sol vent conprising a peptide coupling reagent to form
a 25 conpl et ed- bl ocked- coupl-ed- product, wherein the

N- ' -.an . )
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PCHHiERC 200 O%)é)e%o reactmg the next-blocked-coupled-product with a

primary or secondary amine to yield a next-deblocked-coupled-product;

(h) optionally repeating steps (f) and (g), each cycle forming an (X
+ 1)-next-deblocked-coupled-product where X is the desired number of
cycle repetitions, until the next to last amino acid of the peptide is
coupled and deblocked;

(i) coupling an N-terminal amino acid to the (X + 1)-next-
deblocked-coupled-product, which comprises reacting the N-terminal
amino acid with the (X + 1)-next-deblocked-coupled-product in an
organic solvent comprising a peptide coupling reagent to form a
completed-blocked-coupled-product, wherein the N-terminal-amino-acid

has a non-side chain amino group blocked by Boc or Fmoc;



(j) debl ocking the Boc or Fnoc group fromthe

conpl et ed- bl ocked- coupl ed- product, which conprises
woeastioczayit he conpl et ed- bl ocked- coupl ed- pr oduetCTaE2007/000080

an acid in the case of Boc, or,ﬁ base in the case

Fnoc, to form a conpl et ed- peptide-resin-product; 5 (k)

if side-chain functionalities are present on the

conpl et ed- peptide-resin-product then optionally

conpl et S0 FEplDEcEhe, Brsaet: P cioupraromeshe completed-
o SRS EBRTL, RS CehRinl, Trivting tne ' completed-
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5yield the peptide, which conprises reacting the
conpl et ed- pepti de-resi n-product or the

depr ot egkpdfcgideleiAa- Rardtictalitias afe PHrRdEst oM tt??l completed-

ammoni a, a prinmary amne or a secondary am ne un

t hpeptidevagim-pfoding pthen deptioasallyh edé}ﬁ‘b‘tébthﬁ% the side-chain

substantially conplete; provided that 'steps (1) and

( gYuncsonditiesofithe completed-peptidenesin-prodict; kehich comprises

synthesis of the peptide. A preferred nethod of this

i nveaating, the weempletes-peptdeaesinpprodiroy awmithe the appropriate

secondary .am ne of step (1) is jn a solvent conprisin .
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25 A preferred nmethod of this invention is where step

(1PT?@1,1%@¥1C1 conprises the steps of: precipitating the

cl eaved peptide fromthe sol vent; WO 2008/ 062391

PCT/ | E2007/ 000080 8

(D) cleaving the peptide from the solid support resin of the
completed-peptide-resin-product or the deprotected-completed-peptide-
15  resin-product to yield the peptide, which comprises reacting the
completed-peptide-resin-product or the deprotected-completed-peptide-
resin-product with ammonia, a primary amine or a secondary amine until

the cleavage of the peptide from the resin is substantially complete;
provided that steps (f) and (g) must be carried out at least once in

20  the synthesis of the peptide.

A preferred method of this invention is where the ammonia,
primary amine or secondary amine of step (1) is in a solvent comprising
an alcohol, and optionally, an aprotic polar solvent.

25 A preferred method of this invention is where step (1) further
comprises the steps of? ‘

precipitating the cleaved peptide from the solvent;



filtering the solid support resin and the precipitated
peptide; and extracting the peptide in an acid

weabastoezaeit o i sol ate the peptide. A preferred prerhpmonéoooso
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this invention is where the first amno acid is
Boc-L-Thr. 5 A preferred methoB of this invention is
where the first amno acid is Boc-L-Thr-cesiumsalt
yi el ding Boc-L-Thr-resin as the first-coupl ed- product

4 P%Qférﬁégﬁ{?c@ thEPlté*Qteeﬁirba%@ the Rregipitatadepentidei gndof
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Sorvent 71 bipgerios EABH, PR IV b s bhert e TSP Aiino acia

di reRyLf ¢ m de and the peptide coupling reagent is
di i sopropylcarbodiim de, dicycl ohexyl carbodiim de, or

N- et hyl - i - arg C . .
o1 ] R oo G MBI o 4 i
C OB SRB - FRF CeisTin Qe ?%eﬁgﬁlé BocandThYesihad tHE first-coupled-

after the formati on of

fi psodoeturat KeT~Thupesitr isrthe frst-debldikddos Supied-product.
H L-Thr-resin wherein the follow ng am no acids are

coupl ed A preferred daetinfd lofoihis -intystiée nils, whepe the \@lid used to
Froc-L-Lys(Boc), Frmoc-D-Trp, Frmoc-L 20 Tyr(O-t-Bu) and
Frdeblodsythe(Bomgroupfinrstepi(iQyis (TAeA) - Tyr (O-t - Bu) -

D- Tr p- Lys(Bocg) - Val - Thr-resin. A preferred

A -
Onethod &% pm%qum%g |0§f @1@ ieypedigtelytiosegeingpmietiad is where

Coppl g E0es (e Lo olten e b T

tP? ﬂgt%re@@??&g%trr@? (odnby) the Tr panfidesocsovalingy s (kagpnt s

]:Zragi;ggfnﬁoai}ﬂ%%@ggﬁﬁ{fdé,e(ai&?élgﬁgxff)lfca%lgdﬁml éj,i B lI‘y-ethyl-N'-(B—
dimethyl-aminopropyl) carbodiimide.

A preferred method of the immediately foregoing method
comprises carrying out steps (f) and (g) six times after the formation of
the first-deblocked-coupled-product of the formula H-L-Thr-resin
wherein the following amino acids are coupled in the order of Fmoc-L-
Cys(Acm), Fmoc-L-Val, Fmoc-L-Lys(Boc), Fmoc-D-Trp, Fmoc-L-
Tyr(O-t-Bu) and Fmoc-L-Cys~(Acm) to form H-Cys(Acm)-Tyr(O-t-Bu)-
D-Trp-Lys(Boc)-Val-Cys(Acm)-Thr-resin.

A preferred method of the immediately foregoing method
comprises coupling Boc-D-B-Nal to H-Cys(Acm)-Tyr(O-t-Bu)-D-Trp-
Lys(Boc)-Val-Cys(Acm)-Thr-resin according to step (c) to form Boc-D-
B-Nal-Cys(Acm)-Tyr(O-t-Bu)-D-Trp-Lys(Boc)-Val-Cys(Acm)-Thi-
resin.

A preferred method of the immediately foregoing method



WO 2008/ 062391 PCT/ | E2007/ 000080 9 conpri ses
si mul t aneousl y debl ocki ng the Boc group bl ocking
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group protecting Lys of Boc-D

f3-Nal - Cys(Acm) - Tyr (Ot - Bu) - D- ® p- Lys( Boc) - Val - Cys(Acm

)- Thr-resin according to step (j) to yield the

conpl et ed- pepti de-resin 5 product of the formula

H- D- 0- Nal - Cys(Acm) - Tyr-D-Tr p- Lys- Val -
q/§9mr)lseSh$um1él§arteous1}o @bé@@lemgn’dlehB@cogrqulvebloclﬂng D-B-Nal,

y foregoing nmethod conprises cleaving the
pgﬁ %N[gm%pr@pg@ngn"{yrﬁndjt he Bag group protecting Lys of

\I_/fBq%ﬂqﬁrl@gb-@ys(gc;ﬁ))mfy?fOf’t?]lBS-ﬁe’IS"rlprlL?/)é(]ggg)ctVIaT gCys(Acm)
o S S o3t aheonamplaid peptide-resin
5 oF PROSGY | of cabet 4 f y TN CystAemy- I¥EDRTrprLys-Val-
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i TS SHPHERIE arl Hicohdl, ind priBallsY S ot poldsolvent
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to yiel

L o gq@
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pept | de A préfelted method of the immediately foregoing method is where
the alcohol is methanol and the polar aprotic solvent is

dimethylformamide.

A preferred method of the immediately foregoing method
comprises simultaneously deprotecting the Acm groups protecting Cys
and cyclizing the resulting deprotected Cys residues of the completed-
peptide-product of the formula H-D-B-Nal-Cys(Acm)-Tyr-D-Trp-Lys-
Val-Cys(Acm)-Thr-NH, by reacting H-D-B-Nal-Cys(Acm)-Tyr-D-Trp-
Lys-Val-Cys(Acm)-Thr-NH, with a solution of iodine in an alcohol until
the deprotecting and cyclizing is substantially complete to yield H-D-B-
Nal-[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,.

A preferred method of this invention is where the peptide is H-D-
B-Nal-[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,.



(3-Nal - [Cys-Tyr-D Trp-Lys-Val -Cys]-Thr-NH2. WO

2008/ 062391 PCT/ 1 E2007/ 000080 10 A preferred nethod
wohodsiwe2ionmedi at el y foregoi ng nethod i s where PCIDAEE2007/000080

peptide is a somatostatin anal gg. Definitions of termns

used in the description of thelgr esent invention are

as follows: 5 "first amno acid": enconpasses any

am no acid having its non-side chain am no group

o be. dy TSk mahed ol thg iBnpdgastacge wethed Is where
9; |tﬁégéﬂﬁ§éﬂ%§kl}l§%ﬂ{93ﬁ$aﬁé‘t8& bes 1 h§°8} lc_)dggi whi ch
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e Boc group fromt
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15 hydrogen o e non-si de” chai’n am no group

r el damnbef syaithésieed daldopdifigh o shéhiods known to one of ordinary
"next-am no-aci d': describes any amno acid having its
noskil dethxdartpe.gapBoo-IgBlupy prot ect ed by Boc or Fnoc,
which are commercially available or can be
sy niitsts¢owepledepradiictiyy desarihesothe pradwct; winich isfatBithed to the
ordinary skill in the art. Since step (c) and step (f)

10 caﬁoﬁé SUPROTE spsia; regpliingcfrenwihe sioupling ef @pfirst amino acid to
carrie '8Ut nore than o tine step (c) or

st gibe Ee A SUPPOFl TESHL Sug- %heﬁ? 4 ¢f0aci d can be
synirasteapckedmap EdmrotRal  HrRribeRshe mroduct Reuiting from
A0 L BRRIIPEP theGDtIS&d%é 525 HP %’ro{lssﬁ%%rtl itYlgl ﬁ;rst-coupled-
prodﬁct, e.g., H-L-Thr-resin, where the “H” represents the available
15 hydrogen of the non-side chain amino group resulting from the
deblocking step;
“next-amino-acid”: describes any amino acid having its non-side chain
amino group protected by Boc or Fmoc, which are commercially
available or can be synthesized according to methods known to one of
20  ordinary skill in the art. Since step (c) and step (f) can be in a repeating
cycle wherein the step is carried out more than once, each time step (c)
or step (f) is carried out a next-amino-acid can be independently selected
from the group of known and synthesizable amino acids having its non-
side chain amino group protected by Boc or Fmoc, respectively;
25 (X + 1)-next-blocked-coupled-product”: describes the product, which is
attached to the solid support resin, resulting from the coupling of a next-

amino-acid with the next-deblocked-coupled-product. Since steps (c) and



5 "(X + 1) -next- bl ocked- coupl ed- product”: descri bes
the product, which is attached to the solid support

woeeisns239esul ting fromthe coupling of a next-PCT/IE2007/000080

am no-acid with the next-debl ogged- coupl ed- product.
Since steps (c) and WO 2008/ 062391 PCT/ 1 E2007/ 000080
11 (d) and steps (f) and (g) can be in a repeating
cycl e wherein additional next-am no-acids can be

ST 1) g e o

feﬁiéx‘tidﬂﬂlﬂd—%'i‘dﬁa‘éﬁ ohe %glgg§&v'tﬁest%' ofy -next-blocked-

coupl i ng; - next dcked- coupl pro

dewupb@@ptrb@u@tr@%%nt f&féﬁfebék& _egggfgd_%t ?8&1185@' f28m each of

of the Fnbc group fromthe

bl dh& deviou! ®obdvapling;
corrp?ﬂt ed- pe(g?llde re3|pn %roduct descri bes the

5pep(Kdetpr b)}next-dmhlmﬂtedl-sotqﬂédqimduw’ t hdestpibed the 0product

support resin, after the N-termnal am no acid has
beéﬂSldtmgcﬁem the dnblquiing ad thedimoargtoabt front tee (X + 1)-next-
am no acid' s non-side chain am no group has
@f@@@uplﬁd'ﬁml&iked but which still has any of
thec sid | n f ncti.onal i ectl ng groups_whi ch
wer &0 eﬁysmnﬁrqcfé&t, artbesdbeqeptideeproduct, which

gl; Eﬁé gﬁ%d ?(g] the sé‘ﬁh %uf)pr(])?tnres?rll dfﬁé:r t%eantlecl)‘&lihgl amino acid has
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ool USRS B 1S T O BAShERE Bk ot which

2481 Sy T Y B R b i e

et Naameat Ut Rl deSHR A AL Bl Qs non-

andideecluiddslpckinighggoupiaindcan be used to
“deprotected-completed-peptide-resin-product”: describes the peptide
product, which is attached to the solid support resin, wherein any
protecting groups of the amino acids’ side chain functionalities have
been removed or deprotected.

Examples of acids that can be used to deblock Boc are
trifluoroacetic acid (TFA), methane sulfonic acid, and organic solutions
containing HCI.

Examples of primary and secondary amines that can be used to
deblock Fmoc are 4-(aminomethyl)piperidine, piperidine, diethylamine,
DBU and tris(2-aminoethyl)amine.

Examples of non-nucleophilic bases that can be used for

neutralizing the TFA salts of the freed amino group (RNH; CF,COO,

these salts must be converted to the “free” amine (NH,) before or during



debl ock Fnoc are 4-(am nonet hyl) pi peri di ne,
pi peri dine, diethylamne, DBU and
wonrim(0d23am noet hyl ) am ne. 25 Exanpl es of PCT/TE2007/000080
non- nucl eophi | i ¢ bases that can be used for
neutralizing the TFA salts of flBe freed ami no group
(RNH3+CF3COO these salts nust be converted to the
"free" amne (NH2) before or during WO 2008/ 062391
PCT/ | E2007/ %O 80 12 coupling of the next am no acid
or cOHBlIBgUP if%@ WEKE ammq,\,@p a1y the coupling will not work) are

e FReSEy el pFet dndedolimede HE6dSor e
I or of SrAMBIREHY b PiaRe VoS dhit SRy DM@ he amino acid
dh@?ﬁﬁ%ﬂ%ﬁ%ﬁ%ﬁ&rﬁ%@t Ry 50 Ribr RS Beoroethane,

5 Cog?ﬂnge 718 Iaggﬁg,g glm*éﬁlyﬁg%t}%ﬁg%s &gﬁ?ﬁ? cityran ethyl acetate,

1
ﬁfgwﬁg&%ﬁﬂﬁg}@rﬁ% éc%?@ﬁﬁﬂl’é C8f WP U Gtion  8f the above

N- eblentdN - (3-di net hyl - am nopropyl) carbodiimde. The

carboxyl and ami no groups that participate in the

f or mat | Bxaphiplesheoe Peptideantdephagd %&t&ahh%ﬁlde substituted
"non-si de chai n" carboxyl group or no gro

r espdiimides On t he socher handasany fundhg@p@pﬂ@@@g&lmlde
of 15 an am no acid which are not involved in

10 f odigdlehexylcarpediimdde andmicd boethydrN'-(3ddirtbthyl-aminopropyl)
chai C{unctl onalities. The term "base-stabl e group'
ref’é’ﬁ@ igngdest ect i ng groups used to prgt ?c; ]
functlo [iti e am no aC|ds whi ¢ 1) are base
st abl e, egcar oaqL ﬁag asmn%&mm thpt pagiicipatarnthesformation of

eri di peridin
@ noe %‘58@ ondl ﬁ%e E "ngnesilel shainyagarboxyl group or
amino group, respectively. On the other hand, any functional groups of

15 an amino acid which are not involved in formation of a peptide amide
bond are called “side chain” functionalities.
The term "base-stable group" refers to protecting groups used to
protect functionalities of the amino acids which (1) are base stable, e.g.,
cannot be removed by bases, such as 4-aminoethyl-piperidine,
20 piperidine, or tris-(2-aminoethyl)amine, which are bases that are
typically used to remove the protecting group Fmoc, and (2) can be
removed by an acid, such as trifluoroacetic acid, or by other means, such
as catalytic hydrogenation.
The symbol "Fmoc" and "Boc" are used herein and in the
25 appended claims to mean 9-fluorenyl methoxycarbonyl and t-
butyloxycarbonyl, respectively.

The above-described method can be used to prepare peptides,



typically used to renove the protecting group Fnoc,
and (2) can be renoved by an acid, such as

wonodsioazaooacet i ¢ aci d, or by ot her nmeans, SuchPC&3E2007/000080

catal yti c hydrogenation. The s nbol "Fnoc" and "Boc"
are used herein and in the 513ppended cl aims to nean
9-fl uorenyl nethoxycarbonyl and t- butyl oxycar bonyl,
respectively The above-descri bed nmethod can be used
to pr re peptldes WO 2008/ 062391 PCT/ | E2007/ 000080
13profees aBoatesiatinsanalogsasuch s, tha ostapentide Lanreotide®,
oct egtl de Lanreotl de(r), which has the foll ow Tg
the NHDV‘{lggsquWUI@ IA-p-PyalsCys-Tyr-D-Trp-Lys-Val-
Q/é Thr- NH2. Whe
- Nbys 'IJWhG_n THrD-PsNadi[Cps T yrr-TrrRy sV aleCys]-Thr-
nt heslbzed t he base-stable protecting groups used
2kt ?W&n@%ﬁz‘?ﬂbaﬁhﬁ bamc&ta mtc@tsngfgmyps uyed to block
gtéﬁ-r an tam do thI ocC, agg
Sid§ osBain | pgliong 1@% ;9 wse Y$.0r 3§ s Tymaran be

éiﬁ%’%ﬁ%ﬂ%&%ﬁ AR ¥, apeli BB, £<pSelivly oty preforred

or ite (i.e., 10 antagonlst) to that of
sort;(glfeslgatin In the fornmul a

H- D- O- P115r M I - .
of the conven |ona rre%le %8@52#&%?1”0%%19 ﬁbggﬁ{id@ which

(eeghibity S13101('5 Eé}‘fsﬁ‘c‘?cfﬁtya ﬁfrﬁ nbu(gl . a;%@ %fr ﬁgggseite (ie.,
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synbol D-[3-Nal represents the am no acid residue

D- 2- napli hyhe! #aimvila HIR BONAGf€Ys-TeRIRIRPLL 9s-Val-Cys]-Thr-
di sul fi de bond attaching tgg fregy?hlgilas of th9lS ta ys]-Thr

Cy NHgsathesf thie ¢dievarrivnal ehrderbtentantiod 4eitl syebeldi(8%., Lys)

acids of the peptide within the brackets is Cyclic.
represents a structural residue of an amino acid. For example, the symbol
Lys in the above formula represents -NH-CH((CH,);NH,)-CO-. The
symbol D-B-Nal represents the amino acid residue D-2-naphthylalaninyl.
The brackets represent a disulfide bond attaching the free thiols of the
two Cys residues of the peptide, indicating that the amino acids of the
peptide within the brackets is cyclic.

One skilled in the art can, based on the description herein, utilize
the present invention to its fullest extent.

Unless defined otherwise, all technical and scientific terms used
herein have the same meaning as commonly understood by one of
ordinary skill in the art to which this invention belongs. Also, all
publications, patent applications, patents, and other references mentioned
herein are incorporated by reference.

A peptide can be made according to a method of the present

invention according to the following procedure.



One skilled in the art can, based on the description
herein, utilize 20 the present invention to its
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technical and scientific terns_ysed herein have the
same meani hg as comonly under $tood by one of
ordinary skill in the art to which this invention

bel ongs. Al so, all publications patent applications,

Pﬁggp;g&gggngwgfh 8 RO ER S Ta e W st carbonatt in water
e sen i nven
Scio et toc?encf"fé ?%@%ﬁ%éﬁwﬁcﬁ Plor @SRk catn Boc-AA!

|
Cg 5%%% ? ce%ilng?nn?gr% onéé qu 1&2’?&@ C%YE‘?SS’WS to the C-
ad@lﬁﬁlﬁqal AngloH ATl di%solv@@ﬁﬁ ﬁ%%amhe@k?fe%@, methanol. The

Boc- AA1 (Bachem Californi a orrance

AAresubting sp@ktifetia itiieed-fok eibutal i gt 26 1) temperature, and

di ssolved in an al cohol, preferably net

r ethart iablgofiitkie ualeohs! ahtlrwater are abRvked HRde:r fdduce@ pressure

tenperature, and then all of the al cohol and water

ar yialding addgn pewderdof thie pesissursalt of Bod-AR\ 2 Mieyrifield resin,
powder of the cesiumsalt of Boc-AAl. Merrifield

r edith equivalent lﬁ&ﬂommdhc'&aﬂedr polyistyrieace 006496 tyeshe chloride
200- 400 nesh, Ior| de incorporation of 1.3 neqg/gram
AdV&'rQ%’EQr@F@MT@ hl-3omed/eram, Agveneedc I@h@m%hy nbsouisville,

o LAY 57 P e Shbes s R a5 rinsed

ol OBl PR 3&9@ a“dgsa(%g@cm a
TG R U5 ool AT sl eteray

A X A

50df@ofved Gn %b‘éh‘& $81dro apPtic solvent, preferably DMF, and the
solution is combined with the above washed resin. The slurry is gently
mixed at about 45°-65° C, preferably 50°-60° C, for about 48 to 106
hours, preferably 85 to 90 hours under an inert atmosphere such as
nitrogen. The resin is filtered and rinsed well with a polar aprotic
solvent, preferably DMF, water, and finally an alcohol, such as MeOH.
The Boc-AA'-resin is dried under reduced pressure.

The Boc-AA'resin is added to a glass reactor with a coarse
sintered glass filter bottom. The resin is rinsed with a chlorinated
solvent, such as DCM, deblocked with an organic acid, preferably 25%
TFA/DCM, rinsed briefly with a chlorinated solvent, such as DCM, and
an alcohol, such as MeOH, is neutralized with an organic base,
preferably triethylamine in DCM, and rinsed again with DCM and a
polar aprotic solvent, such as DMF, to yield the deblocked AA'-resin.



hours, preferably 85 to 90 hours under an inert
at nosphere such as nitrogen. The resinis filtered

wanadsriczeded well with a polar aprotic sol vent PCT/IE2007/000080
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preferably DVF, water, and finally an al cohol, such as
MeOH. 20 The Boc-AAl-resin isli@dried under reduced
pressure. The Boc-AA -resin is added to a gl ass
reactor with a coarse sintered glass filter bottom
The resin is rinsed with a chlorinated solvent, such
as DCM Tdubidsblecked tAAarresitydsi theacioptiomatiye copled58ith any
TFA/DCM, rinsed briefly with a chlorinated sol vent,
sudétesed pawmbes job smimoa petdsol If a ibsequesioamine acid is Fmoc
neutralized with an organic base, preferabl
tr ipépt%ﬂt%cfrmeth%as@mn@rgyoup f¥agoedsAn), wheh tﬁawidmhain group
pol ar apr.otic solvent, such as DVMF, to yield the
de BRBEKENA M0t guire proteotiendsrel asumoreGty rmoceade, Fmoc-
15_,The debl ocked AA -resin i.s then optionally coupled

g e side v

wi tireas Feeilhgonme) ar a4 TYst pe pgotected by a group
2 TS destbtrd ccimodal Bice, P anSfrCexheisn o thgp Fmoc-AA*

ot R e SRS BB, H1S A5 eRER IS peptice
¢ Dol BeCeR it 8 SR BB ALERAAA"AA resin
st 8 i caapuaRsSa B il UBGRRAACAR e (DIC)
wi ih d hexdell of BOMISIMIR$bi abbbt 69 MiRERS! q;hec eyRbledresin is
reagent such as diisopropylcarbodiimde (DIC) 10 1'h a

m xinsed with[IOMIB)VEldobio] alpdDCV 16 (1é1€ FmdbeA AGLANE dresin. The
resinis rinsed with DM, al cohol and DCMto yield

FreoupliXg/edn bescheckBdeby daiskr minkypdrihemettesk eBhdFmoc-AA*-
Kai sef ninhydrin method. The Fnoc- AAX- AAl-resin is

t héArrasiadiothen winsedwmcanwithh EMViFe kindc keeh wiabloeked with a
sol ufqi on of a_base in an organic solvent such as

pi pelutiomefia bage inan organic solvent such as piperidine in DMF to
yield AA*-AA'-resin. The AA*AA -resin is then rinsed with DMF and
then several times with both an alcohol, such as MeOH, and DCM. The

*AA'-resin is rinsed once for about 3 minutes with DMF, three

times, preferably for about 2 minutes each with isopropanol (IPA), and
three times, preferably for about 2 minutes each with DCM. The resin is
then ready for further coupling with either an Fmoc protected amino acid
as described above, or a Boc amino acid as described below.

Similarly, if any subsequent amino acid which is to be coupled to
the deprotected AA'-resin is chosen with Boc protection on the o-amino
group (Boc-AA”), then the side-chain group also must either not require
protection (such as Boc-Gly, Boc-Ala, Boc-Phe or Boc-Threonine) or the
side chain must be protected by a group that is resistant to removal by

both acid and base such as Boc-Cys(S-Acm). A Boc-AA¥, if selected, is



15 yield "-AA -resin. The "-AA -resin is then rinsed

with DMF and then several tinmes with both an al cohol,
weueis/axoveOH, and DCM The AAX-AA -resin i s PCDNSEDM07/000080

once for about 3 mnutes with DI\/F three tines,

preferably for about 2 m nutes I6ach with |sopropanol

(IPA), and three tines, preferably for about 2

m nutes each with DCM The resin is 20 then ready for
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ytI‘lQﬂhB’ aaingr imi PGMr iandréhéwdrin$ed BoerdlA'HnAés - mesenwith a
gﬂ}n debl ocked w th a solution of an acid in an

or@

rgnafeql sohvendu shchasTPAMn togield AR Ak dreiBCDhe resin is
|sres hen rinsed with
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15 procedures are executed until an amino acid is required in the sequence
with a side chain having a protecting group which can be removed by
either the base used to deblock the Fmoc on the oi-amino group or by the

acid used to deblock the Boc on the o-amino group. Such a protected
amino acid may be N-a-Boc-N’-g-Fmoc-Lysine or N-a.-Fmoc-N’-g-Boc-

20 Lysine. Once this occurs, all of the subsequent amino acids’ o-amino
blocking groups chosen must be compatible with the side group
protection chosen for that position until the N-terminal amino acid. That

is, the side chain protecting groups must be stable against the deblocking
agent used to deblock the subsequent a-amino blocking group. For the

25 N-terminal amino acid, either a Boc or an Fmoc can be used as the o-
amino blocking group since the deblocking of the N-terminal amino acid

can simultaneously deprotect certain of the protected side chains without



am no bl ocked am no acid used, whether Fnoc protected

or Boc protected, the appropriate conbination of the
wobaomge232g coupl i ng 15 procedures are execut edPAmMIEI00ZD0080

amno acid is required in the sequence wth a side

chain having a protecting groupZwhich can be renoved

by either the base used to debl ock the Fnoc on the

a-am no group or by the acid used to deblock the Boc

on the_a-am nQ group, Such a protected am no acid may
be 2R ﬁdé%f@f:l\ﬁ‘?f@ﬁ:@@c the synthesis sitategsp ofntheepeptidedbecause no

o fubfes atinngtids Sofi beadddine chosen mist be
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10 TopiperidimecinyDABe SF ahe acid sribdé ?ﬁéﬁﬁg cah Gepiefead _fgr removal

a.-am no bl ocking group of the N-terninal am no acid,

i f impipt subséquenthdepeqys dEthepeptide By aminecnia dthamamine base.
acid in an organic solvent, such as TFAin DCM To

r eribeedeprptectied pepiide-resint iscthiengrinsgd with andhloramdted solvent,
bl ocking group of the N-termnal amno acid, if

appyele &5 lg,CMﬁeaqdepniai@oln@lsisuchsas Me®EY aud is dried to constant
organi ¢, base, such as 10 piperidine in DVF. O the
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15 The peptide is cleaved from the resin and the C-terminal converted

to an amide by suspending the peptide-resin in 3:1 MeOH/DMF. The

suspension is cooled to about <10° C under nitrogen, and anhydrous
ammonia gas is added below the solvent surface until the solution is
saturated, while the temperature is maintained at below about 10° C. The
20  slurry is gently mixed for about 24 hours while allowing the temperature
to increase to about 20° C. The reaction is checked for completion by
monitoring the disappearance of the methyl ester intermediate by HPLC
under appropriate conditions depending on the peptide. The reaction is
cooled, and more anhydrous ammonia is added, as needed, until the area
25  of the methyl ester is less than 10% of the area of the desired product
peak on the HPLC. The slurry is cooled to about less than 10° C, and

mixing is continued overnight to allow the peptide to precipitate. The
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Mode for Carrying Qut the Invention

The following example is provided to illustrate a method of the

present invention and is not to be construed as limiting the scope thereof.

Example 1

H,-D-B-Nal-[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,

A) Boc-L-Thr-Resin
A solution of 2.58 grams of cesium carbonate in 2.5 ml of water

was slowly added to a solution of 3.48 grams of Boc-L-Threonine



one portion. The mxture is stirred and tested by HPLC

for conpletion of 10 deprotection and then gquenched by
wOibrsab2oNn Wi th a 2% sodi um thiosul fate sol ut POWIE®OZ000080
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Torrance, CA) dissolved in 7 m of nethanol. The

r eKldrituoky)rimdsurinseviisvith dictdordmetiaruDCNpubetianod (NMeOH),
tenperature, and then all nethanol and water were

r eandedimethytforachmiek (M2 70 aildach)a They BoevleFhreonine
of cesiumsalt of Boc-L-Threonine. 10 grans_of 5 .
Meeesiung saltrpawder siasdlissalvad intaind ofydayyDAME; and the solution
200- 400 nesh, chlqride .incorporation of 1.3 neqg/gram

10 AdV¥afC éagﬁw@ﬁﬁlem, thei ahave avashednreriny) Mg shurgewas gently

o ARG P AR U OIER (B (EBoMirt3o40np0 Piurs tinder nitrogen
(E; 8 5]';&"16Th %fe;i %ﬁﬁrgglﬁg\%nﬁ Zﬁﬁe&ﬁ%ﬁn&&f Wdeillsév?tlhvﬁi{/ﬂ:?deionized
water, and finally MeOH. The Boc-Threonine resin was dried under
reduced pressure at about 40°C (Threonine incorporation = 0.85+0.15

15 meq/gram of dry resin).

B) H-D-B-Nal-Cys(Acm)-Tyr-D-Trp-Lys-Val-Cys(Acm)-Thr-
Resin
2.0 grams of Boc-Threonine resin from step A was added to a 50
20 ml glass reactor with a coarse sintered glass filter bottom (batch scale =
1.74 mmole). The resin was rinsed two times for about 5 minutes each
with DCM (20 ml), deblocked with 25% TFA/DCM (30 ml) once for
about 2 minutes and once for about 25 minutes, rinsed three times for
about 2 minutes with DCM (20 ml), isopropanol (IPA) (20 ml), and
25 DCM (20 ml), neutralized two times for about 5 minutes with 10%
triethylamine/DCM (20 ml), rinsed three times for about 2 minutes with
DCM, and rinsed once for about 5 minutes with DMF (20 ml).



10 was conbined with the above washed resin. The

slurry was gently m xed at about 50-60C for about 85
woaoBdetour s under nitrogen atnosphere. The re6TME208F000080

filtered and rinsed well wth DVF, deionized water,

and finally MeOH. The Boc-Thre@® ne resin was dried

under reduced pressure at about 40C (Threoni ne

i ncorporation = 0.850.15 15 neqg/gramof dry resin).

B) H D-0-Nal -Cys(Acm -Tyr-D- Trp-Lys-Val - Cys(Acn) - Thr -

Resi n 2The gleblaclked BesinTwas eaupted withy 1§ grams 44.38 mimole, 2.5

added to a 50 20 ml glass reactor with a coarse

si rep) ofl Fyhasd Cystematdonah(Bachem, SoA) and1683 pl (4.35 mmole,

mol e). The resin was rjinsed two tines fo bout_5

m b essedsnopronyicathadzotd (DlGdinotkasl Witk IZDEM/DME for
TFA/DCM (30 m) _once for _ about 2 ni .

A AROuSt oW, ¢3her comled: FRAgb YA BSPEonGeh Sok apout 3 minutes

S A B (Bl g i3S BEP ARl £ By Syl tsgpropanot
Tr R okl B 16 18 LB TR ok P G20, mD- The
ggg@‘%@%%&ﬁﬁ%@# g@\(%egl(}] Wdﬁiﬁgngie%?%\é\fed resin

\éangccﬁu gl/lg ? g%g[hgg .Fgés%gggﬁ% %e%ifiﬂgﬁge ggge S?’Vl 4%1%415" and then
(r;mgéjollo%weé g@hf@é&ﬁ%pwgwmaéiiﬁimwm& deblddked coupled

or about hour. The coupled resin

10nasrdsim srit trReerihsed ady DBIandisesefal virnbs DifEh (8h MeOH and
m), three tines for about 2 m nutes with isopropanol

(1 PBCMafithe boepledi rosin fras rased ocerfowabeui whind@ds with DMF

(20 m). The coupling was checked by Kaiser ninhydrin

met (@imiyhthree dphes forsbouhdsminaies rwithagoprapangl (BPA)(20 ml),

DNFar?c? Olthtrgée ntimes for about 2 minutes each with DCM (20 ml). The
coupling was checked by Kaiser ninhydrin method.

15 Each of the following protected amino acids were coupled with the
rinsed resin using DIC in DMF/DCM and deblocked in the following
order as described above: Fmoc-L-Valine, Fmoc-L-Lysine(Boc), Fmoc-
D-Tryptophan, Fmoc-L-Tyrosine(O-t-Bu), and Fmoc-L-Cysteine(Acm)
(all from Bachem California), Boc-D-2-Naphthylalanine (Synthetech,

20 Albany, OR).

The completed peptide chain was deblocked and deprotected twice
with 75:20:5 DCM/TFA/anisole (30 ml) for about 2 minutes and about
25 minutes, rinsed three times for about 2 minutes each with DCM (20
ml), IPA (10 ml), and DCM (20 ml), neutralized two times for about 5

25  minutes with 10% triethylamine/DCM (20 ml), and rinsed three times for
about 2 minutes with DCM (20 ml) and MeOH (20 ml). The resin was

dried under reduced pressure. Dry weight = 3.91 grams (103% of



debl ocked wth a solution of piperidine in DVF. The
debl ocked coupled 10 resin was then rinsed with DV
wanasgper®@ial tinmes with both MeOH and DCM ThePcoapioeto00080
resin was rinsed once for about 3 mnutes with DW
(20 M), three tinmes for about %2 m nutes wth
i sopropanol (IPA) (20 m), and ]hree times for about 2
m nutes each with DCM (20 m). The coupling was
checked by Kai ser ninhydrin nmethod. 15 Each of the
f ol fif W protected am no acids were coupled with the
rinse esin using DIC in DVF/ DCM and debl ocked in the
following order as described above: Fnoc-L-Valine,
Froc- L- Lysi ne(Boc), Fnoc- D-Tryptophan,

l(: gFIG) I_r om B?c Q&Ff{%%r nwll:?-qlllg %gﬁ? %fgq%%l}l?%Thr-NHz

( Synt hepegd, al%@ Gf*iﬁ@)épegg?e 10t dC Ae8h efr8fh I@ﬁﬁﬁ B€1.3 mmoles

chai n was de | ocked an rotected tw ce

575: &4. gﬁvﬁ)ﬂdhﬁﬁé‘ri@éd 30|30 (30 off13): 1 e GHADME. Mheusespension was

and about 25 mnutes, rinsed three times for about 2

i nw@ledencdbauttﬁl(ﬂﬁtmurﬁibr mitdogehPand Ehhyldrousmtnmokia gas was

(20 m neutralized two tines for about 5 25 minutes
t bulibBad: vkt sgtuaatedemile {20 tethperatnre wassethintained at below
tlmesfor about 2 mnutes with DCM (20 m ) and

MeOH
(20aboyt 1Ry ddien sliersy wep egenthid emnmh for@bogs24rkours while
Dry wei ght 3.91 granms (103% of WD 2008/ 062391
pmﬂg@mﬂh@d@gmqgtur@ﬁ@orweaxg to about 20° C. The reaction was
H D- O0- Nal S- Tyr- D-Tr p- Lys- Vi s(Acm - Thr
10, 9@@@1@%9 O Comp Tﬁ%ﬂ.bﬁém@@mngégpr@émmmse B)thhe methyl
(13mm|es nde |n50n1 of 3;
Vo cPBRAnere it o JABR T RE ool b aMingiten ot maghiy] ester vs. R,
unde i t.ro and. an led.
unt' P BRSPS PR ey AL B HraPR A hdd with 26%
at Eﬂfaﬁ/&l% TFA Isocratic, 1 ml/min, 220 nm). The reaction was
cooled, and more anhydrous ammonia was added until the area of the
15 methyl ester was less than 10% the area of the product peak on the
HPLC. The slurry was cooled to about less than 10° C, and mixing was
continued overnight to allow ‘the peptide to precipitate. The precipitate
and resin were filtered and rinsed with 15 ml of cold MeOH. The
precipitate and resin were dried under reduced pressure, and the product
20 was extracted from the resin with 50% aqueous acetic acid (3 x 30 ml

portions). HPLC analysis showed 870 mg (0.70 mmoles) of the title
product present in the mixture (96% purity on Isocratic HPLC system).

D) H-D-B-Nal-[Cys-Tyr-D-Trp-Lys-Val-Cys]-Thr-NH,
25 500 mg (0.40 mmoles) of the peptide from step C was dissolved in
300 ml of 4% acetic acid and heated to about 55° C under nitrogen

atmosphere. The solution was stirred rapidly, and a 2% w/v solution of



about 100 C. The slurry was gently m xed for about 24

hours while allowng the tenperature to increase to
wahost06201C. The reacti on was 10 checked for ceapiEIDTON00SO

by nonitoring the di sappearance of the nethyl ester

intermediate by HPLC (Rt. - 14 Z2nutes for nethyl

ester vs. RR. -9.3 mnutes for am de product on

VYDAC(r), 5 100 A, C 18 with 26% CH3CN 0.1% TFA

cooiadine 7 AanLOE M AED (8. S0 monplashasidlad imone pohon. The
area.o t he 15..met }zl el?ter ﬁas, | ess tQaB 10% t he area . .

of ?H%aHFo‘HE%tshﬁ@sﬂl %%; %E mainutes,and thenyqueasched by titration
000} i, b A0 s 38 ol o ) SRl end-point (-2 ).
bnatpEatkfye WesR el 1?02%5@!1?3@%3%8%6“” ?%ie%eii-i%e crude
A 8RS WA pUERAL M1 S BUNCRT B AR pB)Sph €8 packing
aq apgd.| Wﬂﬁiiﬂgf&l,)((lg-@? With zfgg; hg‘_?ﬁ%}ﬂi{;ﬁﬁhﬁegate/acetonitrﬂe

anal ysi s’ showed 870°nmy 0 Mo

pr ogitsctiomy SRETSr, | dedal@dmont 0 BHE] -
obratie tpLesy sesaedTol WOICE 96%0 PHEKkING SHith a 0.25N acetic
H- Dadid/deteni®hite gyadionTrand Yroplilized 1b-dite- I m2S 0tBe desired
mg (0.40 nmmol es) of the peptide fromstep C was
di speptideiat 99%@parity. of 4% acetic acid and heated to
about 550 C under nitrogen atnosphere. The sol ution
10as stirred rapidly, and a 2% w v solution of WD
2008/ 062Bumpdw | 07 /deseiption? onedkiléed nin? tHe rrtoéan easily
MeOH (0. 60 nmmol es) was added in one portion. The
ni xa@seestapasths jesseatiabrechapacteristicsi afitthe gudsdritednvention, and
quenched by titratjon wth_a 2% sodi umthiosul fate
sol Wit tt(i/ﬁpélr@@g pes the spipband gcopenthereofihean make various
m xt.ure was cool t o, roog%ttﬁnper atyre and filtered.
[

Thechangss andimoditicationsoaf ithe daveptign dpandaptyit to various uses
150y AP RGNS Jnisn ol eBBadtionGits.ash lso pithin e Slaims.

20

25



gradi ent buffer, desalted on YMC C8 packing with a
0. 25N acetic acid/acetonitrile gradient, and
woyoepictiszed to give 350 ng of the desired pepCTaE20a1/000080
99% purity. 10 Fromthe above description, one skilled
in the art can easily ascertai4,the essentia
characteristics of the present Thvention, and w thout
departing fromthe spirit and scope thereof, can nake
vari ous changes and nodifications of the invention to
ad :1.t..t 0 various uses 15 and conditions. Thus,
otﬁg&gg#%odinents are also wwthin the clainms. 20 25
WO 2008/ 062391 PCT/ | E2007/ 000080 23 Cdainms: 1. A
nmet hod for preparing a peptide conprising three or

more anino api fhetBed FeepropAting agﬁea%djjél@bﬂiﬂtﬁisiﬁ ithéee or more

acid, a next to last 5 amho aci acent to the

N- t giniiho 2dcidnasddwss thawinte arCN-eeériminal aind@oid, . next to last
wherei n said nethod conprises the steps of: (a)

St t anlinogacddf adjceatitoo the iN-termanalohmine upgidr aindeai €-terminal
through an ester bond to forma
f i r sminoaplddvhersdnsaid wthod compriisessthei stepeatt i ng
10 an aqueous sol ution of cesium carbonate with an
al cohol solution of the first amno acid to forma
cesiumsalt of the first amno .gcid, (j|.i,) obtaining.a
Sol vent (4) aachig infirsf anano; aidriors solifh supReif desin through an
(ii1), reacting. the solid s ort .resin, wi,th the. . .
CesPRT BRPL GF Forra & frstr utif BB rodS Whitt Fotifisgs (0 reacting
progi Ql.ven o form I [Sk- | Q X .
1GhePhiefuERbY R, it PTum S boRatD bith Bh atifho! dolution of the
LR BflindhOR1 (BCESTa L ORIREPShACOr AR Hire oM Acid, (i)
aci d's non-si de chain am no
obtaining a solvent free cesium salt of the first amino acid, (iii) reacting
the solid support resin with the cesium salt of the first amino acid in a
dry polar aprotic solvent to form a first-coupled product;
15 wherein the first amino acid corresponds to the C-terminal amino
acid of the peptide, the first amino acid’s non-side chain amino
group is blocked by a Boc and the first amino acid does not have a
side chain functionality requiring protection, and the solid support
resin is a chloromethylated polystyrene resin;
20
(b) deblocking the Boc from the first-coupled-product with an acid

to form a first-deblocked-coupled-product;

(c) optionally coupling a next-amino-acid to the first-deblocked-
25  coupled-product, which comprises reacting the next-amino-acid with the
first-deblocked-coupled-product in an organic solvent comprising a

peptide coupling reagent to form a next-blocked-coupled-product,



group i s blocked by a Boc and the first amno acid

does not have a side chain functionality requiring
wonoeisaerison, and the solid support resin i s aPCT/IE2007/000080

chl oronet hyl at ed pol ystyrene resin; 20 (b) debl ocking

the Boc fromthe first-coupl ed-yyoduct with an acid

to forma first-debl ocked-coupl®ed- product; (c)

optionally coupling a next-am no-acid to the

first-debl ocked- 25 coupl ed- product, which conpri ses

(e ool 48 ARCAAMERCRE s Y hin'<dfe SPiFErEg g blocked
co 'ﬁ&“i eagld RgPihé! enéﬁﬂ&iri_tﬁﬂva{\g?gggl% o%@% g%ir Mydore side chain

next-b - coupl ed- produc

PCTHIcHIMA #12308Her 4 thahgidd nchdia r%lhbti%ﬁhﬁﬁﬁ“dé fﬁt’[’&t require

a non-side chain am no group bl ocke by Boc and i

t heprigattien srotlre siliehehan fundtiomulitiey Have iobecting groups that
functionalities then the side chain functionalities do

Snot areegtable topacideanhdobase rédgernts desedhto ndeblock Boc and Fmoc,
functionalities have protecting groups that 5 are

st atdspectivelyi;d and base reagents used to debl ock Boc

and Fnoc, respectively; (d) deblocking the Boc from

t he next - bl ocked- coupl ed- product which conprises

5% B RS B RS L AT o
aE: m gh é)fg) n%l e 1(§e;arlst :rggqitig; pt%géﬁ%gg?ﬂﬁm&gﬁm@ﬁﬁg@%‘égﬁct with a an
1015 e torlisld R aATRER Gk ETO Rl Bl oPet! 11 OnS:

first-debl ocked-coupl ed- product from (b), or
optionally to the (X + |)-next-debl ocked- coupl ed-

(e) optionally repeating steps (c) and (d), each cycle forming an (X
+ 1)-next-deblocked-coupled-product where X is the number of desired
cycle repetitions;
15
(f) coupling a next-amino-acid to the first-deblocked-coupled-
product from (b), or optionally to the (X + 1)-next-deblocked-coupled-
product from (e), which comprises reacting the next-amino-acid with
said first-deblocked-coupled-product or said (X + 1)-next-deblocked-
20 coupled-product in an organic solvent comprising a peptide coupling
reagent to form a next-blocked-coupled-product, wherein the next-
amino-acid has a non-side chain amino group blocked by Fmoc,
provided that if the next-amino-acid has one or more side chain
functionalities then the side chain functionalities do not require
25 protection or the side chain functionalities have protecting groups that

are stable to base reagents used to deblock Fmoc;



product from (e), which conprises reacting the
next-am no-acid with said
woizomtoszdbl ocked- coupl ed- product or said (X + PCT/IE2007/000080
| ) - next - debl ocked 20 coupl ed- product in an organic
sol vent conprising a peptide coypling reagent to form
a next - bl ocked- coupl ed- product, wherei n the next-
am no-acid has a non-side chain am no group bl ocked by
Fnoc, ©provided that if the next-am no-acid has one or

nore si dg%)_c dablbckiing ahe Paidct ﬁ%ﬁnttﬁénné)&ebﬁcﬁ@dgétlﬁigled-product

functionalities do not require 25 protection or-

si dwhitlai cofuprisesonehdtings thaveesirbloekbd gleduprotiiet with a
are stable to base reagents used to debl ock Fnoc; WO

200pri0GaYIr SRCONdEZY @T1060408Gekba neg}-debhodkad-ogupled-product;
Froc from t he next - bl ocked- coupl ed- product which
conprises reacting the next-bl ocked- coupl ed- product

with a rimary or secondary amine to yield a .

hext - debﬁ&c@[ét@ repeasingisicps (6) and (ghteashatyioje forming an (X
rep i ng ste f), and (g), each cycle formng an (X

+ 1?%&8-%@65@@1‘@&%? dredyet (Yt’theXelS)lihﬁs(?QSiEe number of
desired nu r of cycle repetitions, until fhe next . .
Lo thEP KRl i e %‘5& toidask an@aepa@f Dfdthe peptide is
deb ; j gypling an N-termnal amno acid to

t heé%@aﬁr&ﬁgé@ocggg* ocked- coupl ed- product, which

conprises reacting the Nntermnal amno acid with the

(X + 1)-next-debl ocked- coupl ed- product in an organic

| t St PRR ' t 110 A&or
1o oot S7CEOUPHAG an PRRIG AP BN JGBIFS e (O 1)-next-
N- t @sbhlioeked abupledp bascR ESMDSi oA : i
group bl ocked byeBogéglrlé%rmc;Cl?j) dgblsggkgﬁgtlﬁﬁe@%%gﬂ terminal

or Fmieo gacidp itk ntHeh¢Xc onpl phest-deblocked-coupled-product in an
bl ocked- coupl ed- product, which conprises reacting the
conpitganed- shlvenk edempuisieg - pr pdptidewicobptingagedgént ttbe form a
case of Boc, or_ a base in the

completed-blocked-coupled-product, wherein the N-terminal-amino-acid

15 has a non-side chain amino group blocked by Boc or Fmoc;

(j) deblocking the Boc or Fmoc group from the completed-
blocked-coupled-product, which comprises reacting the completed-
blocked-coupled-product with an acid in the case of Boc, or a base in the

20  case Fmoc, to form a completed-peptide-resin-product;

(k) if side-chain functionalities are present on the completed-
peptide-resin-product then optionally deprotecting the side-chain
functionalities of the completed-peptide-resin-product, which comprises

25 reacting the completed-peptide-resin-product with the appropriate
deprotecting reagents to form a deprotected-completed-peptide-resin-

product; and



20 case Fnoc, to forma

conpl et ed- pepti de-resi n-product; (k) if side-chain
wouosiiezaeal i ti es are present on the conpl et ed- PCT/IE2007/000080

pepti de-resin-product then optionally deprotecting the

si de-chain functionalities of %he

conpl et ed- pepti de-resin-pr oductz, whi ch conprises 25

reacting the conpl eted-pepti de-resin-product with the

appropriate deprotecting reagents to forma

depr ot ect ed- conpl et ed- pepti de-resi n- product; and WO

2008/ 062391 PCT/ 1 E2007/ 000080 26 (1) cleaving the

pepti de hd r Sj in of the

Compl ot U pastTiRg: the FpepRac RongRitl Jolfd'Support resin

de ' gl deproreetetl-éompletbd-peptide-

thgﬁﬁﬁﬁ%@&wgﬁ?ﬁﬁgﬁ?%a@u ngl@ltr he 5 o Pep
conpiel-prodirt itde-yiekl nthier qsiptideyr wiiieh comprises reacting the
depr ot ect ed- conpl et ed- peptide- resin-product with )
samympleted-peptidleyresin-peoducta os eihen depsotectiedecampldted-peptide-
the cleavage of the peptide fromthe resin is . .
sulrssiarpiadugt withemmnipy @ pridearyt aing vessecondaramine until
(g) must be carried out at |least aonce in the

syrtheedeavage ofithepeptide froro the resinds wybstaasiglly ¢ynplete;
claiml1l, wherein the a ni a rimary am ne, or .
secondarBroxase that @@Bg??)@nql §g5) Hnéﬁtsbvﬂ camted gHbAt Lgast once in
an gl cohol , .ang} ﬁgti OF |1y, an aprotic polar solvent.
15 the synfReHs @T40e HCBING to claim 1, wherein step (1)
further conprises the steps of (i) precipitating the
10¢| eaved peptide fromthe solvent; (ii) filtering the

solid support ,resi n -nLeql pi e ide; i

up ! réc?‘ﬁ%tg“’?h gtc%&eqlﬁg o Rihghed R@Ig&lle‘i'ﬁ_ th@t'é‘i'no monia,

20 (iii)~ex eptife 1n an acid solution
' s Qb Minine or secondary amine of step (1) is in a solvent comprising

an alcohol, and optionally, an aprotic polar solvent.

15 3. A method according to claim 1, wherein step (1) further
comprises the steps of:
(i) precipitating the cleaved peptide from the solvent;
(i) filtering the solid support resin and the precipitated peptide;

and
20 (iii) extracting the peptide in an acid solution to isolate the
peptide.
4. A method according to claim 1, wherein the first amino acid
is Boc-L-Thr.
25
5. A method according to claim 4, wherein the first amino acid

is Boc-L-Thr- cesium salt yielding Boc-L-Thr-resin as the first-coupled-



peptide. 4. A nethod according to claim1l, wherein the

first amno acid is Boc-L-Thr. 25 5. A nethod
weacoemsrod2aey to claim4, wherein the first am noPaTiE2007/@0080

Boc-L-Thr- cesiumsalt yielding Boc-L-Thr-resin as the

first-coupled WO 2008/ 062391 PE%%IEZOO?/OOOOSO 27

product and H L-Thr-resin is t

first-debl ocked-coupl ed-product. 6. A nmethod according

to cl a|m5 wherein the acid used to deblock the Boc

gro (4 )l S_TEA. 7. A netho ccordi t

O optadsitt il ThE i i fhe et driockedranimediheoduct
chl ori de chl orof orm or dimethylformam de and the
pepti de coupling reagent is diisopropylcarbodiim de,

ﬁll- g%/cr:]lylohﬁrxy gd[t&gr%m@ g&rﬁrﬁ[‘b‘% opy lfum 13 Wherein the acid used to
8. &%%Eqﬁe@gggpbﬁi?%gteﬁd E% Avhi ch corrprl ses :

carrying out Six times after the
ormation of the first-debl ocked- coupl ed-product of
the formula HL-Thr-resin wherein the follow ng 15

am no acfds a@@nﬂ‘e@ﬁ@ﬂ%cbfdlhgf?cooéldﬁh &fwherein the organic solvent
Frnoc- L- Cys(Acn), Fnoc- Frnoc- L- Lys(Boc)

Frots Gnéthiylehoochloride, ( @hﬂexﬁﬂbrmp danﬂﬁnét}@iﬁ)m(ld%n[de and the
to formH Cys(Acm - Tyr (O-t-Bu)-D-Trp-Lys(Boc) - Val -

Cyspéptidle Thr - oesipling?0 9.reAgert hod mccor ddiasppropylearhodiimide,
8, which conmprises coupling Boc-D-(3-Nal to

H- O;lt;(yk&d)exylpatqumm & Trar- Lybeedy)-Va(3-dimethyl-aminopropyl)
Cys(Acm -Thr-resin according to step (i) to form
1Boccarhaslipide.

8. A method according to claim 7, which comprises carrying
out steps (f) and (g) six times after the formation of the first-deblocked-
coupled-product of the formula H-L-Thr-resin wherein the following

15 amino acids are coupled in the order of Fmoc-L-Cys(Acm), Fmoc-L-Val,
Fmoc-L-Lys(Boc), Fmoc-D-Trp, Fmoc-L-Tyr(O-t-Bu) and Fmoc-L-Cys-
(Acm) to form H-Cys(Acm)-Tyr(O-t-Bu)-D-Trp-Lys(Boc)-Val-
Cys(Acm)-Thr-resin.

20 9. A method according to claim 8, which comprises coupling
Boc-D-B-Nal  to  H-Cys(Acm)-Tyr(O-t-Bu)-D-Trp-Lys(Boc)-Val-
Cys(Acm)-Thr-resin according to step (i) to form Boc-D-B-Nal-
Cys(Acm)-Tyr(O-t-Bu)-D-Trp-Lys(Boc)-Val-Cys(Acm)-Thr-resin.

25

10. A method according to claim 9, which comprises

simultaneously deblocking the Boc group blocking D-f-Nal, the O-t-Bu



Cys(Acm - Tyr (O-t-Bu) - D Trp- Lys(Boc) - Val - Cys(Acm) - Thr -r

esin. 25 10. A nethod according to claim9, which
woanprics®s si nmul t aneousl y debl ocki ng t he Boc gCoOME2007/000080

bl ocking D-(3-Nal, the Ot-Bu WO 2008/ 062391

PCT/ 1 E2007/ 000080 28 group pro agti ng Tyr and the Boc

group protecting Lys of Boc-D | -

Cys(Acm -Tyr (O t-Bu)-D Trp-Lys(Boc) - Vval - Cys(Acm) - Thr-r
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